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Theȱ aimȱ isȱ toȱ testȱ whetherȱ thereȱ isȱ evidenceȱ ofȱ clubȱ convergenceȱ inȱ theȱ EU,ȱ i.e.ȱ
divergenceȱinȱGDPȱperȱworker.ȱEvidenceȱinȱfavourȱofȱclusterȱorȱclubȱconvergenceȱmayȱ
beȱanȱindicationȱofȱsignificantȱproductivityȱdivergencesȱbetweenȱcountries,ȱwhichȱmayȱ
alsoȱ explainȱ theȱ currentȱ turmoilȱ inȱ theȱ euroȱ zone.ȱ Theȱ resultsȱ showȱ evidenceȱ ofȱ
differentȱ economicȱ growthȱ ratesȱ withinȱ Europe,ȱ whichȱ alsoȱ convergeȱ toȱ differentȱ
steadyȱstates,ȱ implyingȱdivergenceȱ inȱ theȱEUȬ14.ȱWithinȱ theȱEUȬ14ȱmemberȱstatesȱweȱ
observeȱ twoȱconvergenceȱclubs,ȱwhichȱareȱnotȱrelatedȱ toȱ theȱ factȱ thatȱsomeȱcountriesȱ













ȱ Theȱ existenceȱ ofȱ realȱ convergenceȱwithinȱ theȱ EuropeanȱUnionȱ (EU)ȱmemberȱ
statesȱisȱofȱparamountȱimportanceȱinȱtheȱprocessȱofȱeconomicȱintegration,ȱprovidingȱaȱ
mechanismȱ toȱ achieveȱ economicȱ andȱ socialȱ cohesionȱ amongstȱ countries.ȱ Inȱ fact,ȱ theȱ






Boldrinȱ andȱ Canovaȱ (2001)ȱ suggestȱ thatȱ EUȱ regionalȱ andȱ structuralȱ policiesȱ
haveȱmostlyȱ redistributedȱ incomeȱ andȱ haveȱ hadȱ littleȱ effectȱ inȱ fosteringȱ economicȱ
growthȱandȱtheȱdesiredȱconvergenceȱofȱincomeȱlevelsȱacrossȱcountries.ȱȱ Thisȱ
divergenceȱ viewȱ standsȱ atȱ oddsȱwithȱ theȱ neoclassicalȱ growthȱ theoryȱ (Solow,ȱ 1956;ȱ
Mankiwȱetȱal.,ȱ1992).ȱAccordingȱtoȱthisȱtheory,ȱtheȱgrowthȱrateȱofȱcapitalȱperȱworkerȱofȱ





thatȱ thisȱprocessȱ isȱhardlyȱ observedȱ inȱpractice.ȱ Inȱ contrast,ȱBarroȱ andȱ SalaȬiȬMartinȱ
(1991)ȱ concludedȱ inȱ favourȱ ofȱ absoluteȱ butȱ slowȱ convergenceȱ inȱ Europe.ȱ Thereȱ isȱ




parametersȱbetweenȱ countriesȱ isȱ relaxed,ȱ implyingȱdifferentȱ steadyȱ statesȱ (Barroȱandȱ
SalaȬiȬMartin,ȱ1995).ȱOnlyȱafterȱcontrollingȱ forȱdifferentȱeconomicȱconditions,ȱcanȱoneȱ




economicȱ convergenceȱ inȱ theȱ euroȱ area,ȱ evenȱ thoughȱ crossȬcountryȱ structuralȱ
differencesȱprevailedȱatȱtheȱbeginning.ȱThisȱviewȱalsoȱsuggestedȱthatȱunderȱeconomicȱ




institutionsȱ andȱ investmentȱ ratios,ȱwhereasȱ SalinasȬJiménezȱ etȱ al.ȱ (2006)ȱ findȱ someȱ





prospectȱ ofȱ furtherȱ enlargementȱ ofȱ theȱ EUȱmayȱ jeopardiseȱ theȱ achievementȱ ofȱ realȱ
convergence.ȱ Itȱ isȱ alsoȱworthȱmentioningȱ thatȱ theȱprocessȱofȱ convergenceȱofȱEasternȱ
Europeanȱ countriesȱwithȱWesternȱEuropeanȱ countriesȱhasȱ specialȱ featuresȱwhichȱareȱ




sameȱ timeȱ asȱ anȱ intenseȱprocessȱ ofȱ integrationȱwithȱ theȱwest;ȱ second,ȱ thisȱ groupȱ ofȱ
countriesȱbelongȱ toȱ theȱcommonȱEuropeanȱmarketȱand,ȱaccordingȱ toȱ theȱneoclassicalȱ
modelȱofȱeconomicȱgrowth,ȱtheȱprocessȱofȱeconomicȱintegrationȱmayȱhaveȱacceleratedȱ
realȱconvergenceȱwithȱtheȱwest.ȱThisȱisȱdueȱtoȱtheȱeliminationȱofȱbarriersȱtoȱtheȱmobilityȱ
ofȱproductionȱ factors.ȱTheȱ latterȱ elimination,ȱ arguably,ȱwouldȱhelpȱ toȱ equaliseȱ thoseȱ
productionȱfactorsȱproductivities.ȱȱ
OneȱofȱtheȱconsequencesȱofȱtheȱprocessȱofȱeconomicȱintegrationȱisȱthatȱEasternȱ
Europeanȱ countriesȱ haveȱ adoptedȱ theȱ EUȱ standardsȱ inȱ termsȱ ofȱ economicȱ policies,ȱ
institutionsȱandȱeconomicȱgovernance.ȱForȱinstance,ȱtheseȱcountriesȱhaveȱhadȱtoȱadoptȱ
multilateralȱ agreements,ȱ suchȱ asȱ Stabilityȱ andȱ Growthȱ Pact,ȱ whichȱ establishesȱ aȱ














ȱ Inȱ thisȱpaperȱweȱanalyseȱ theȱprocessȱofȱrealȱeconomicȱconvergenceȱ inȱEurope,ȱ
focusingȱonȱtheȱrealȱeconomy,ȱusingȱasȱaȱproxyȱtheȱgrossȱdomesticȱproductȱperȱworker.ȱ
Inȱ contrastȱ toȱ Leinȱ etȱ al.ȱ (2008)ȱ theȱ aimȱ isȱ toȱ testȱ whetherȱ thereȱ hasȱ beenȱ clubȱ
convergence.ȱThatȱis,ȱourȱprimaryȱquestionȱis:ȱareȱEUȱcountriesȱconvergingȱtoȱaȱsingleȱ





Theȱ remainderȱofȱ theȱpaperȱ isȱorganisedȱasȱ follows;ȱ theȱnextȱ sectionȱpresentsȱ
theȱ clusterȱmethodologyȱ proposedȱ byȱ Phillipsȱ andȱ Sulȱ (2007,ȱ 2009)ȱ toȱ testȱ forȱ clubȱ




Theȱ hypothesisȱ ofȱ conditionalȱ convergenceȱ impliesȱ thatȱ realȱ convergenceȱ
dependsȱuponȱ theȱeconomicȱ conditionsȱofȱ theȱcountry,ȱbutȱ itȱdoesȱnotȱdependȱuponȱ
initialȱ incomeȱperȱworker.ȱNevertheless,ȱ theȱ initialȱ incomeȱperȱworkerȱmayȱhaveȱ anȱ
effectȱ onȱ theȱ countrysȱ economicȱ growthȱpath.ȱThus,ȱ regardlessȱ ofȱ theȱ factȱ thatȱ twoȱ






incomesȱ perȱworker,ȱ theyȱwillȱ hitȱ differentȱ steadyȱ states.ȱ Inȱ orderȱwords,ȱ givenȱ aȱ
thresholdȱ ofȱ incomeȱ perȱ worker,ȱ countriesȱ withȱ anȱ incomeȱ perȱ workerȱ belowȱ theȱ
thresholdȱwillȱ convergenceȱ toȱ aȱ differentȱ steadyȱ stateȱ thanȱ thoseȱ countriesȱwithȱ anȱ
incomeȱ perȱ workerȱ aboveȱ theȱ threshold.ȱ Thisȱ hypothesis,ȱ then,ȱ impliesȱ thatȱ thoseȱ
countriesȱwithȱ lowerȱ incomeȱ perȱworkerȱwillȱ formȱ aȱ clubȱwithȱ aȱ lowerȱ longȱ termȱ
incomeȱperȱcapitaȱthanȱthoseȱcountriesȱwithȱhigherȱinitialȱincomeȱperȱworker.ȱȱ
Thisȱdoesȱnotȱcontradictȱtheȱfactȱthatȱcountriesȱwithȱdifferentȱinitialȱincomeȱperȱ
workerȱ mayȱ convergeȱ toȱ theȱ sameȱ steadyȱ stateȱ asȱ richerȱ countries,ȱ ifȱ theȱ formerȱ
countriesȱgetȱ involvedȱ inȱstructuralȱ reforms.ȱ Inȱ theȱcaseȱofȱ theȱEU,ȱclubȱconvergenceȱ
refersȱ toȱ theȱ possibilityȱ thatȱ Southernȱ andȱ Easternȱ Europeanȱ countriesȱ mayȱ haveȱ
sluggishȱeconomicȱgrowth,ȱdiminishingȱtheirȱpossibilitiesȱofȱcatchingȱupȱwithȱtheȱrestȱ
ofȱtheȱcountries,ȱtheȱlatterȱachievingȱaȱhigherȱsteadyȱstate.ȱ
ȱ Theȱ timeȱ seriesȱ approachȱ toȱ convergenceȱ studyȱ canȱ beȱ foundȱ inȱ theȱ seminalȱ
papersȱ byȱ Carlinoȱ andȱ Millsȱ (1993)ȱ andȱ Bernardȱ andȱ Durlaufȱ (1995,ȱ 1996).ȱ Theseȱ
authorsȱ haveȱ developedȱ theȱ conceptȱ ofȱ stochasticȱ convergence,ȱ basedȱ uponȱ theȱ
stationarityȱ propertiesȱ ofȱ theȱ variablesȱ underȱ analysis.ȱ Thus,ȱ twoȱ nonȬstationaryȱ




convergenceȱ testsȱareȱ inadequateȱwhenȱ technologyȱ isȱheterogeneousȱacrossȱcountriesȱ






ȱ X it   it  it ȱȱ ȱ (1)ȱ
whereȱ i ȱmeasuresȱtheȱidiosyncraticȱdistanceȱbetweenȱsomeȱcommonȱfactorȱt ȱandȱtheȱ
systematicȱ partȱ ofȱ X it .ȱ Thisȱ modelȱ seeksȱ toȱ captureȱ theȱ evolutionȱ onȱ theȱ countryȱ
specificȱ X it ȱinȱ relationȱ toȱt ȱbyȱmeansȱ ofȱ itsȱ twoȱ idiosyncraticȱ elements,ȱ thatȱ is,ȱ theȱ
systematicȱ elementȱ i ȱandȱ theȱ errorȱ it .ȱ Phillipsȱ andȱ Sulȱ (2007)ȱmodifiedȱ thisȱ initialȱ
modelȱbyȱallowingȱ theȱ systematicȱ idiosyncraticȱelementȱ toȱevolveȱoverȱ time,ȱ therebyȱ
accommodatingȱheterogeneousȱagentȱbehaviourȱandȱevolutionȱwithinȱ thatȱbehaviourȱ
byȱmeansȱofȱaȱtimeȬvaryingȱfactorȬloadingȱcoefficient,ȱ it .ȱFurthermore,ȱtheyȱallowȱ it ȱ
toȱ haveȱ aȱ randomȱ component,ȱ whichȱ absorbsȱ  it ȱinȱ (1)ȱ andȱ allowsȱ forȱ possibleȱ
convergenceȱbehaviourȱ inȱ it ȱoverȱ timeȱ inȱrelationȱ toȱ theȱcommonȱ factorȱt .ȱTheȱnewȱ
modelȱhasȱtheȱfollowingȱtimeȱvaryingȱrepresentation:ȱ
X it  itt ȱ ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱ(2)ȱ
ȱTheȱ timeȱvaryingȱ representationȱ inȱ (2)ȱcanȱbeȱusedȱ toȱ separateȱcommonȱ fromȱ
idiosyncraticȱcomponentsȱinȱtheȱtraditionalȱdecompositionȱofȱpanelȱdata:ȱ
X it  git  ait ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(3)ȱ
whereȱ git ȱembodiesȱ systematicȱ components,ȱ includingȱ permanentȱ componentsȱ thatȱ










t   itt ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(4)ȱ
8 
 
forȱallȱiȱandȱt.ȱInȱthisȱway,ȱ X it ȱisȱdecomposedȱinȱaȱsingleȱcommonȱcomponentȱt ȱandȱaȱ
idiosyncraticȱoneȱ it ,ȱbothȱofȱwhichȱareȱtimeȬvarying.ȱȱȱ
Theȱ simpleȱ econometricȱ representationȱ inȱ (2)ȱ canȱ beȱ usedȱ toȱ analyzeȱ growthȱ
convergenceȱ byȱ testingȱ whetherȱ theȱ factorȱ loadingsȱ  it ȱconverge.ȱ Phillipsȱ andȱ Sulȱ
(2009)ȱproposedȱaȱmodificationȱofȱtheȱneoclassicalȱgrowthȱmodelȱsoȱthatȱtechnologicalȱ
growthȱratesȱdifferȱacrossȱandȱoverȱtimeȱandȱareȱendogenouslyȱdetermined.ȱToȱaccountȱ
forȱ temporalȱandȱ transitionalȱheterogeneity,ȱPhillipsȱandȱSulȱ (2009)ȱ introducedȱ timeȬ
heterogeneousȱtechnologyȱbyȱallowingȱtechnologicalȱprogress,ȱ Ait ,ȱtoȱfollowȱaȱpathȱofȱ
theȱ formȱ Ait  Ai0 exp(x itt) .ȱ Underȱ thisȱ heterogeneousȱ technologyȱ theȱ individualȱ
transitionȱpathȱofȱlogȱperȱcapitaȱrealȱincome,ȱ logyit ,ȱevolvesȱas:ȱ
logyit  log ˜ yi
*  logAi0  log ˜ yi0  log ˜ yi
* e it t  xit ȱȱȱȱȱȱȱȱ(5)ȱ




logyit  log ˜ yi
*  logAi0  log ˜ yi0  log ˜ yi
* e it t  xit  ait  xit itt ȱȱȱȱȱȱȱȱȱ(6)ȱ
whereȱ x it ȱisȱpresumedȱtoȱhaveȱsomeȱelementsȱthatȱareȱcommonȱacrossȱcountriesȱsoȱthatȱ
countriesȱ shareȱ aȱ commonȱ growthȱ component,ȱ t .ȱ Thisȱ commonȱ componentȱ canȱ
representȱ commonlyȱavailableȱworldȱ technologyȱ suchȱasȱ theȱ industrialȱandȱ scientificȱ
revolutionsȱ andȱ internetȱ technology.ȱ Thus,ȱ theȱ dynamicȱ factorȱ formulationȱ  itt ȱ
involvesȱ theȱ growthȱ componentȱ t ȱthatȱ isȱ commonȱ acrossȱ countriesȱ andȱ individualȱ
transitionȱ factorsȱ it ȱwhichȱmeasuresȱ theȱ transitionȱpathȱofȱanȱeconomyȱ toȱaȱcommonȱ
steadyȬstateȱ growthȱ pathȱ determinedȱ byȱ t .ȱ Duringȱ transition,ȱ  it ȱdependsȱ onȱ theȱ























ȱ ȱ ȱ (7)ȱ
Thisȱmeasuresȱ theȱ loadingȱ coefficientȱ it ȱinȱ relationȱ toȱ theȱ panel.ȱ Theȱ variableȱ hit ȱisȱ
calledȱ theȱ relativeȱ transitionȱ path,ȱ andȱ tracesȱ outȱ anȱ individualȱ trajectoryȱ forȱ eachȱ iȱ
relativeȱ toȱ theȱ panelȱ average.ȱ So,ȱ hit measuresȱ regionȱ isȱ relativeȱdepartureȱ fromȱ theȱ
commonȱ steadyȬstateȱ growthȱ pathȱ t .ȱWhenȱ thereȱ isȱ aȱ commonȱ limitingȱ transitionȱ
behaviourȱacrossȱregions,ȱweȱhaveȱ hit  ht ȱacrossȱi,ȱandȱwhenȱthereȱisȱultimateȱgrowthȱ
convergenceȱthenȱ hit 1ȱforȱallȱiȱasȱ t  .ȱ












 it   i  iit L(t)
1t  ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(9)ȱ
whereȱ i ȱisȱfixed,ȱ i  0,ȱȱit ȱisȱi.i.dȱ(0,1)ȱacrossȱiȱbutȱweaklyȱdependentȱonȱt1,ȱandȱL(t)ȱ







timeȬvaryingȱandȱregionȬspecificȱcomponentsȱ toȱ theȱmodel.ȱTheȱsizeȱofȱ ȱdeterminesȱ
theȱ behaviourȱ (convergenceȱ orȱ divergence)ȱ ofȱ  it .ȱ Thisȱ formulationȱ ensuresȱ
convergenceȱofȱtheȱparameterȱofȱ interestȱforȱallȱ  0,ȱwhichȱ isȱtheȱnullȱhypothesisȱofȱ
interestȱ sinceȱ it   iȱasȱ t  .ȱ Furthermore,ȱ ifȱ thisȱ hypothesisȱ holdsȱ andȱ i   j ȱforȱ
i  j ,ȱ theȱ specificationȱ inȱ (9)ȱ stillȱ allowsȱ forȱ transitionalȱ periodsȱ inȱwhichȱ it   jt ,ȱ
therebyȱ incorporatingȱ theȱ interestingȱpossibilityȱofȱ transitionalȱheterogeneityȱorȱevenȱ
transitionalȱ divergenceȱ acrossȱ i.ȱ Thus,ȱ theȱ nullȱ hypothesisȱ ofȱ convergenceȱ canȱ beȱ
writtenȱas:ȱ
H0 : it   and  0ȱ ȱ ȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(10)ȱ
andȱtheȱalternative:ȱ
HA : it   for all i with   0ȱ ȱ ȱȱȱ(11)ȱ
orȱ
 itAH : ȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱȱ(12)ȱ
Theȱalternativeȱhypothesisȱincludesȱdivergence,ȱasȱinȱ(11)ȱandȱ(12),ȱbutȱcanȱalsoȱ
considerȱ clubȱ convergence.ȱ Forȱ example,ȱ ifȱ thereȱ areȱ twoȱ convergentȱ clubs,ȱ theȱ
alternativeȱis:ȱ
HA : it 
1 and  0,if iG1














andȱSulȱ(2007)ȱshowedȱthatȱtheȱfittedȱvalueȱofȱlogȱtȱisȱ ˆ b  2 ˆ ȱwhereȱ ˆ ȱisȱtheȱestimatedȱ
valueȱofȱ ȱunderȱtheȱnull.ȱInȱthisȱmethod,ȱrejectionȱofȱtheȱnullȱforȱtheȱwholeȱpanelȱdoesȱ
notȱ implyȱ thatȱ thereȱ isȱ notȱ convergence,ȱ sinceȱ itȱ isȱ possibleȱ toȱ test,ȱ byȱmeansȱ ofȱ anȱ
algorithm,ȱwhetherȱthereȱareȱclubs/clustersȱofȱconvergence.ȱHence,ȱitȱisȱpossibleȱtoȱtestȱ
theȱ hypothesisȱ ofȱ convergenceȱ forȱ differentȱ groupȱ ofȱ countries,ȱ andȱ identifyȱ
commonalitiesȱwithinȱaȱpanelȱofȱcountries.ȱȱ
Theȱregressionȱ testȱofȱconvergenceȱ inȱ (14)ȱ isȱmadeȱupȱofȱ threeȱstagesȱ (Phillipsȱ
andȱ Sul,ȱ 2007,ȱp.1788).ȱ Inȱ theȱ firstȱ step,ȱ theȱ crossȬsectionalȱvarianceȱ (H1 Ht )ȱ ratioȱ isȱ
constructed,ȱandȱthenȱinȱtheȱsecondȱstepȱtheȱconventionalȱrobustȱ t ȱstatistic,ȱ t ˆ b ,ȱforȱtheȱ
coefficientȱ ˆ b ȱisȱcomputedȱusingȱ(14).ȱFinally,ȱ inȱtheȱthirdȱstep,ȱanȱautocorrelationȱandȱ
heteroskedasticityȱ robustȱ oneȬsideȱ tȱ testȱ ofȱ theȱ inequalityȱ nullȱ hypothesisȱ   0 ȱisȱ
appliedȱusingȱ theȱestimatedȱcoefficientȱ ˆ b ȱandȱHACȱstandardȱerrors.ȱAtȱ theȱ5ȱpercentȱ
level,ȱ theȱ nullȱ hypothesisȱ ofȱ convergenceȱ isȱ rejectedȱ ifȱ theȱ statisticȱ hasȱ aȱ valueȱ
belowȱȬ1.65.ȱ
However,ȱtheȱnovelȱaspectȱofȱthisȱapproachȱisȱthatȱconvergenceȱpatternsȱwithinȱ







Theȱ convergenceȱ approachȱ byȱ Phillipsȱ andȱ Sulȱ (2007)ȱ hasȱ aȱ numberȱ ofȱ clearȱ
advantages.ȱ First,ȱ itȱ isȱ aȱ testȱ forȱ relativeȱ convergenceȱ asȱ itȱmeasuresȱ convergenceȱ toȱ
someȱcrossȬsectionalȱaverageȱ inȱcontrastȱtoȱtheȱconceptȱofȱ levelȱconvergenceȱanalyzedȱ
byȱBernardȱandȱDurlaufȱ(1996).ȱSecond,ȱthisȱapproachȱoutperformsȱtheȱstandardȱpanelȱ
unitȱrootȱtestsȱsinceȱinȱtheȱlatterȱcaseȱ X it  X jt ȱmayȱretainȱnonstationaryȱcharacteristicsȱ
evenȱthoughȱtheȱconvergenceȱconditionȱholds,ȱi.e.ȱpanelȱunitȱrootȱtestȱmayȱclassifyȱtheȱ
differenceȱ betweenȱ graduallyȱ convergingȱ seriesȱ asȱ nonȬstationary.ȱ Asȱ aȱ furtherȱ
problem,ȱaȱmixtureȱofȱstationaryȱandȱnonȬstationaryȱseriesȱ inȱ theȱpanelȱmayȱbiasȱ ȱ theȱ





ȱInȱ thisȱ paperȱweȱ analyseȱ theȱ convergenceȱ ofȱGDPȱ PPPȱ adjustedȱ inȱ 1990ȱUSȱ
dollarsȱperȱworkerȱconvergenceȱinȱtheȱfollowingȱcountries;ȱAustria,ȱBelgium,ȱBulgaria,ȱ
Czechȱ Republic,ȱ Denmark,ȱ Estonia,ȱ Finland,ȱ France,ȱ Germany,ȱ Greece,ȱ Hungary,ȱ
Ireland,ȱItaly,ȱLatvia,ȱLithuania,ȱHolland,ȱPoland,ȱPortugal,ȱRomania,ȱSlovakȱRepublic,ȱ





Inȱ orderȱ toȱ analyseȱ ifȱ theȱ convergenceȱ processȱ ofȱ ourȱ poolȱ ofȱ countriesȱ isȱ
homogeneousȱor,ȱonȱ theȱcontrary,ȱ theȱcountriesȱ formȱclubsȱofȱconvergence,ȱweȱapplyȱ
theȱPhillipsȱandȱSulȱ(2007,ȱ2009)ȱmethodology.ȱAccordingȱtoȱthisȱmethodology,ȱgroupsȱ
ofȱcountriesȱmayȱconvergeȱtoȱaȱsteadyȱstateȱwhichȱisȱcommonȱtoȱallȱtheȱcountriesȱofȱtheȱ
groupȱ butȱ differentȱ toȱ otherȱ groupsȱ ofȱ countries.ȱ Asȱ previouslyȱ mentioned,ȱ thisȱ
approachȱ isȱbasedȱonȱaȱnonlinearȱandȱ timeȱvaryingȱ factorȱmodel,ȱwhichȱ incorporatesȱ
theȱ possibilityȱ ofȱ transitoryȱ heterogeneityȱ andȱ evenȱ transitoryȱ divergence.ȱ
Furthermore,ȱ theȱorderȱofȱ integrationȱofȱ theȱvariablesȱ isȱnotȱrelevantȱ inȱapplyingȱ thisȱ









k*  argmaxk tk subject to min tk  1.65ȱ
Inȱtheȱthirdȱstepȱtheȱdataȱisȱsievedȱforȱnewȱclubȱmembers.ȱThisȱimpliesȱtoȱaddȱ













Firstȱ cluster:ȱ Bulgaria,ȱ Estonia,ȱ Greece,ȱ Hungary,ȱ
Latvia,ȱ Lithuania,ȱ Poland,ȱ Romania,ȱ Slovakȱ Republicȱ
andȱSloveniaȱ
ȱ













Secondȱ cluster:ȱ Austria,ȱ Belgium,ȱ Czechȱ Republic,ȱ
Denmark,ȱ Finland,ȱ France,ȱ Germany,ȱ Italy,ȱ Ireland,ȱ















Slovenia.ȱThatȱ is,ȱ allȱEasternȱEuropeanȱ countriesȱplusȱGreece.ȱ Surprisingly,ȱGreecesȱ
GDPȱ perȱ workerȱ convergesȱ withȱ Easternȱ Europeȱ ratherȱ thanȱ withȱ theȱ EUȬ14.ȱ Theȱ
secondȱ clusterȱ isȱ formedȱ byȱ theȱ Westernȱ economiesȱ minusȱ Greece.ȱ Theseȱ resultsȱ
highlightȱ that,ȱ duringȱ theȱ processȱ ofȱ economicȱ integration,ȱ countriesȱ fromȱ Easternȱ
Europeȱhaveȱconvergeȱtoȱtheirȱownȱsteadyȱstate,ȱwhichȱisȱdifferentȱfromȱthatȱofȱtheȱrestȱ
ofȱ theȱEU.ȱTheseȱresultsȱgiveȱsupportȱ toȱ theȱ ideaȱ that,ȱdespiteȱnotableȱ improvements,ȱ
gapsȱ inȱ termsȱ ofȱ incomeȱ perȱworkerȱ relativeȱ toȱ theȱ euroȱ areaȱ remainȱ largeȱ inȱ theȱ






doȱ this,ȱweȱ divideȱ theȱ panelȱ inȱ twoȱ groupsȱ ofȱ countries.ȱ Theȱ firstȱ oneȱ consistsȱ ofȱ
EasternȱEuropeanȱcountries,ȱandȱtheȱsecondȱconsistsȱofȱtheȱremainder.ȱDespiteȱtheȱfactȱ
thatȱGreeceȱ appearsȱ inȱ theȱEasternȱEuropeanȱ countriesȱ inȱ theȱpreviousȱ analysis,ȱweȱ
haveȱ includeȱthisȱcountriesȱ inȱtheȱWesternȱgroupȱsinceȱ itȱ isȱnotȱaȱtransitionȱeconomy,ȱ
andȱweȱareȱinterestedȱinȱanalysingȱitsȱbehaviourȱinȱrelationȱwithȱtheȱrestȱofȱtheȱmemberȱ




























2ndȱ cluster:ȱ Austria,ȱ Belgium,ȱ Denmark,ȱ France,ȱ
Germany,ȱHollandȱandȱtheȱUnitedȱKingdomȱ
ȱȱ
ȱ Tableȱ2ȱdisplaysȱ theȱresultsȱofȱ theȱEUȬ14ȱclusterȱanalysis.ȱTheȱsampleȱ isȱ1980Ȭ
2009.ȱFromȱtheseȱresultsȱitȱisȱpossibleȱtoȱhighlightȱthatȱthereȱisȱevidenceȱofȱtwoȱgroups.ȱ
However,ȱtheȱresultsȱdoȱnotȱpinpointȱtheȱtraditionalȱdivisionȱintoȱNorthernȱEuropeȱandȱ
SouthernȱEurope.ȱAlthoughȱ theȱ firstȱclusterȱ includesȱSouthernȱEuropeanȱcountries,ȱ itȱ












Tableȱ3ȱ showsȱ theȱ resultsȱofȱ theȱ clusterȱanalysisȱ forȱEasternȱEuropeȱ forȱ1990Ȭ
2009.ȱ Hereȱ weȱ alsoȱ findȱ twoȱ clusters.ȱ Theȱ firstȱ oneȱ consistsȱ ofȱ Bulgaria,ȱ Latvia,ȱ
Lithuania,ȱ Poland,ȱ Romaniaȱ andȱ Hungary.ȱ Inȱ theȱ secondȱ oneȱ weȱ findȱ theȱ Czechȱ
Republic,ȱ Slovakȱ Republic,ȱ Sloveniaȱ andȱ Estonia.ȱ Itȱ seemsȱ that,ȱwithȱ thisȱ groupȱ ofȱ



























Figureȱ 1ȱpresentsȱ theȱ transitionȱ curvesȱ theȱ forȱ fourȱ clusters.2ȱTheseȱ transitionȱ curvesȱ
depictȱ theȱ transitionalȱ dynamicsȱ ofȱ eachȱ cluster.ȱ Underȱ theȱ assumptionȱ ofȱ overallȱ
convergenceȱforȱtheȱfullȱsampleȱofȱcountries,ȱtheȱrelativeȱtransitionȱparametersȱshouldȱ
convergeȱtoȱone.ȱInȱtheȱpresenceȱofȱclubȱconvergence,ȱtheȱrelativeȱtransitionȱparametersȱ
ofȱ eachȱ clubȱ convergeȱ toȱ differentȱ constants.ȱ Asȱ isȱ clear,ȱ theȱ fourȱ clusterȱ presentȱ
differentȱsteadyȱstatesȱ inȱtermsȱofȱperȱcapitaȱ income.ȱTheȱtransitionȱcurvesȱshowȱthat,ȱ
fromȱ midȬnineties,ȱ countriesȱ inȱ clusterȱ twoȱ haveȱ slowlyȱ convergedȱ toȱ theȱ clusterȱ
formedȱ byȱ Germany,ȱ Franceȱ andȱ theȱ Unitedȱ Kingdomȱ (interȱ alia).ȱ However,ȱ thisȱ
transitionȱwasȱbrokenȱinȱ2008ȱand,ȱasȱaȱconsequenceȱofȱtheȱfinancialȱturmoil,ȱEuropeanȱ
countriesȱ inȱ clusterȱ1ȱandȱ2ȱdiverge.ȱAsȱ regardsȱEasternȱ countriesȱ (clustersȱ3ȱandȱ4),ȱ
thereȱisȱnoȱevidenceȱofȱconvergenceȱwithinȱEUȬ14ȱcountries,ȱneitherȱwithinȱthem.ȱTheseȱ
resultsȱ haveȱ twoȱ importantȱ implications.ȱ First,ȱ convergenceȱwithinȱ EUȬ14ȱ isȱ overallȱ
modest.ȱThisȱlackȱofȱconvergenceȱmayȱreflectȱmacroeconomicȱimbalancesȱwithinȱtheseȱ
countriesȱthatȱmayȱpartlyȱexplainȱtheȱcurrentȱeuroȱcrisis.ȱSecond,ȱtheȱfactȱthatȱEasternȱ
Europeanȱ countriesȱ doȱ notȱ showȱ anyȱ signalȱ ofȱ convergenceȱ castsȱ doubtȱ onȱ theȱ









Figureȱ1:ȱtransition curves for the clustersȱ
4. Conclusionsȱ
Inȱthisȱpaperȱweȱhaveȱanalysedȱtheȱhypothesisȱofȱincomeȱperȱcapitaȱconvergenceȱwithinȱ
theȱEU.ȱThisȱ analysisȱ isȱ ofȱ crucialȱ importance,ȱ sinceȱ theȱEUȱnowȱ consistsȱ ofȱ aȱ largeȱ
numberȱofȱcountriesȱwithȱdifferentȱlevelsȱofȱproductivityȱandȱeconomicȱgrowth.ȱ
Byȱmeansȱ ofȱ applyingȱ clubȱ convergenceȱ techniques,ȱ weȱ findȱ thatȱ thereȱ areȱ
strongȱ divergencesȱ inȱ termsȱ ofȱ incomeȱ perȱ capitaȱwithinȱ theȱ EU;ȱ first,ȱweȱ haveȱ theȱ
CentralȱandȱEasternȱEuropeanȱcountriesȱplusȱGreece,ȱformingȱaȱgroupȱofȱconvergence.ȱ
Interestingly,ȱGreeceȱappearsȱ toȱbehaveȱmoreȱsimilarlyȱ toȱ theȱeconomiesȱ inȱ transitionȱ
group.ȱSecond,ȱafterȱrepeatingȱ theȱanalysisȱ forȱwesternȱandȱeasternȱEUȱcountries,ȱweȱ






seemsȱ thatȱ forȱ Easternȱ Europeanȱ countries,ȱ theȱ processȱ ofȱ transitionȱ toȱ marketȱ
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